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Today, we will see Euler’s equation of motion. So, although all these basic fluid 

mechanics you have been exposed to during your under your study some of this 

equations will be will be mentioned. And it is always good to have brushing up of your 

fundamentals; this is the purpose of having this as part of the syllabus of wave hydro 

dynamics. 

(Refer Slide Time: 00:53) 

 

So, let us proceed with Euler’s equation of motion, the earlier class we had seen what are 

all the different kinds of forces and then the corresponding equations also we have seen 

finally, it boiled down to Euler’s equation of motion. And in this case we consider only 



the pressure forces and the fluid weight or in general, the body force they are assumed to 

be acting on the mass of the fluid in motion. 

(Refer Slide Time: 01:38) 

 

I will just just draw this figure, so that it be easy when we are referring to  (No audio 

from 01:42 to 01:53) just make it slightly bigger (No audio from 01:59 to 02:12), so this 

is x y z, so this will be the length it is a delta x and this is delta z and let me have this 

point Q this will be R dash and this is S. So, this will be R this will be Q dash, this will 

be P dash, this should be S dash, no I think let it be, this be point P. So, we will we 

consider a point at this location and then, we in the a flowing mass of fluid and let us say 

that u v and w are the velocity components in the x y z directions respectively, rho is the 

mass density. 

And let the P be the pressure intensity P is pressure intensity, so we define x y z are as 

your body force components in the x y z direction and let let this be the components of 

the body force per unit mass. 

So, now the mass of the fluid, in the fluid medium would be volume into the mass 

density, so that will be the mass of the fluid in the fluid medium and then now the total 

component of the body force will be in the x direction it would be x into the mass density 

I mean the mass; so, x into where you will have multiplied by x, that will be the total 

component of the body force acting in the x direction. 



Similarly, you have with the y direction as well as z direction and p as I said earlier is the 

pressure intensity at at point P, since the length of the edges of the fluid medium are 

extremely small; let us assume R it may be easy to assume, that on this surface over the 

entire surface R, R S P and Q that is this face. 

Let the pressure intensity be uniform as defined as small p, so what will be the pressure 

force acting on this surface, this will be p into the area of this which will be delta y into 

delta z. 

(Refer Slide Time: 06:37) 

 

Now p varies with respect to in both in all the three direction x y and z, so the rate the 

pressure intensity on the face are S dash, P dash and Q dash, so that is this face, so this 

face will be P that is the initial pressure, the pressure changing over x over a distance of 

delta x. 

So, that will be the that is the reason why you have p plus p plus dou p by dou x over a 

distance of delta x but, this is the pressure intensity of this face, so similarly, you have to 

get the pressure force on that face, which means this pressure intensity multiplied the 

area that is what is clearly defined here. 

So, that total pressure force on this face would be into is that clear, so the net pressure 

force will be what, on this face you have already evaluated and on this face you have 

already evaluated (Refer Slide Time: 08:02) the difference has to be your pressure force. 



(Refer Slide Time: 08:19) 

 

So that is what this given here, the two pressure forces acting on both the surfaces, so 

when you do that the net force will be net force will be take the difference between these 

two that will result in dou p by minus dou p by minus dou p by dou x into delta x delta y 

delta z this will be the net pressure force. 

(Refer Slide Time: 08:44) 

 

So, per unit volume will be this will disappear and the net pressure force per unit volume 

for all the in the three directions are given as F p x, you have F p y and F p z is that clear. 



(Refer Slide Time: 09:02) 
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Now adding the pressure force with the body force, so body force we had already I have 

already explained this is the body force and this is the pressure force, so this two has to 

be have to be added. 



(Refer Slide Time: 09:32) 

 

What does that mean, that is F p plus F g equal to mass into acceleration right, so this is 

the total force into mass into acceleration, so you would remove the volume. So, you get 

x x minus 1 by rho dou p by dou x equal to a x, so similarly, you have in the other two 

directions y, z, etcetera. 

(Refer Slide Time: 10:32) 

 

So, this is actually called as your Euler’s equation of motion, so the above equations in 

the three directions this is these are called as the Euler’s Euler’s equation of motion. 



Now, you see that there is a term a x, what is this a x? a x is termed as the total 

acceleration, total acceleration when you want to define it in terms of the velocity 

components although we know that it is a a definition of velocity; it has two components 

one is with respect to time and the other one is with respect to space, so wherever you 

have a… 

(Refer Slide Time: 11:19) 

 

So, in the x axis dou u by dou t plus all the terms with respect to space and similarly, a y 

and a z, so here also you’ll have dou v by dou t here you have dou w by dou t, so all 

these things are called as these terms are called as local acceleration or temporal 

acceleration, so this are called as local acceleration or temporal acceleration. 



(Refer Slide Time: 12:23) 

 

And whereas, all the terms with with respect to space are called as or termed as 

convective acceleration, so in this derivations no assumption has been made concerning 

rho, rho is retained, since this equations naturally are applicable through compressible, 

incompressible, non viscous fluid in both both for steady or unsteady state of fluid is that 

clear. 

(Refer Slide Time: 12:59) 

 

So, that shows with this we have, now derived the expression for Euler’s equation of 

motion but, where and why Euler’s equation and how are used we will just understand 



with the help of a simple problem, one or two problems probably we will able to see 

later. Now, let us try to understand or recollect it is not understanding most of you should 

be knowing about all these things it is only kind of recollecting, what we have studied 

earlier; I will just run through this slide I will not spend much of time, because it is more 

or less quite fundamental. 

Path lines and stream lines, a path line is the trace made by a single particle within the 

fluid medium over a period of time, so the path, the path line shows naturally the 

direction of flow of direction of flow or direction of the velocity of the fluid particle at 

successive instance of time. How the particle is going to move? This can easily be 

understood when you want to have a some kind of a a flow visualization technique you 

can easily look at the how the different fluid particles can move also. 

Stream lines show the mean direction of a number of particles at the same instance of 

time that is stream line; now in case if you have a camera that has to take that your 

having a short time of exposure of a flow to a flow in which there are a number of 

particles, each particle will naturally show a short path or short or long path it is a it is it 

is own path, which will indicate it is velocity during that period of time. 

Since I am saying that it is a short exposure exposure naturally you will be the fluid 

particle will will have moved only for a over a short path; a series of curves drawn 

tangent to the means of velocity vectors are called as stream lines, so these are the 

definitions of path lines and stream lines. 



(Refer Slide Time: 15:49) 

 

Path lines and stream lines are identical in a steady flow, in which there are no 

fluctuating velocity components that means, what we are trying to say is, in the case of a 

truly steady flow a path line and stream line are going to be identical. And the equation 

for the stream line is given by u is velocity in the direction x divided by the distance d x 

elemental distance, distance, so u divided by d x equal to v divided by d y equal to w 

divided by d z. 

(Refer Slide Time: 16:38) 

 



Now, velocity potential velocity potential we will be seeing velocity potential, which 

will be the basic basic parameter or the variable which we will be consider for 

understanding the motions of a wave. That is when a wave is moving, what happens 

under the wave that is, it is a kinematics particular a dynamics, etcetera all these things 

are related to or derived from the velocity potential. 

So, before going into all those details first let us understand, what is meant by velocity 

potential? Velocity potential is defined as a scalar function of space and time, such that it 

is derivative with respect to a given direction or a particular direction is the velocity in 

that direction. Hence in general a direction s in which the velocity is v s, so dou phi by 

dou s equal to v s that s is the general direction; so if you are considering a two 

dimensional flow u is equal to dou phi by dou x and v equal to dou phi by dou y. 

(Refer Slide Time: 18:29) 

 

As I said earlier, there are several books available on the net, there are several e books 

also available particularly on a fluid mechanics, so you can refer to any of the books and 

this only just to give you some idea. Now, some of the books may would consider this as 

minus, so when you there is no harm in either representing this positive or negative but, 

when you are trying to be involved in solving the problem make sure that, your 

consistent either you use a negative sign or you use a positive sign for the velocity 

components, you cannot keep changing it. 



(Refer Slide Time: 19:14) 

 

So, we are already seen the continuity equation, so when you substitute for u and v then 

you will have the del square phi equal to 0 (No audio from 19:15 to 19:27), so this is the 

equation I mean the equation for the continuity, so once you substitute for u and v. So 

you are going to get the Laplace equation and this Laplace equation will be the base from 

which this will be actually a governing equation, when you start deriving the expressions 

for the kinematics of an ocean wave (No audio from 20:00 to 20:12). 

(Refer Slide Time: 20:18) 

 



Now, stream function, stream function again is called is a scalar function of both space 

and time, such that the partial derivative with respect to any direction gives the velocity 

are right angles to the, right angles I mean the counter clock wise direction to this 

direction. So, what does this say u equal to y whereas, v equal to since, we are talking 

about counter clockwise that is going to be a negative sign for u, again if you substitute 

this you can prove that, this is equal to 0, this is substitute in the continuity equation. 

I am sure that all all these things have been already you would have seen in your life, 

while doing your undergraduate course, so now, we will look at the bernoulli equation 

why bernoulli equation the common example for the application of bernoulli equation is 

when you have a pipeline and you have a either it is tilted or it is horizontal, then you see 

that there is a a flow taking place pressure at one point is known. 

You want to know the pressure at the other end or may be you are interested in finding 

out what to could be the pressure drop, etcetera so it has a wide application, in the field 

of particularly in the field of fluid mechanics. 

(Refer Slide Time: 22:16) 

 

So, let me start with force potential I define a force potential as shown here, where in x, 

y, z are represented as a there and you would u are also u, v, w in terms of velocity 

potential is also given there. 



(Refer Slide Time: 22:35) 

 

Now, substituting the Euler’s equation substituting the Euler’s equation and using the 

substituting the substituting all these things in the, I mean all these things in the Euler’s 

equation of motion and also adopting the irrotational flow conditions, we can get a set of 

equations as shown here, in the x direction, y direction and z direction. 

(Refer Slide Time: 23:25) 

 

Here, if the rho is the constant of rho is the constant integration with respect to x, y, z 

look at this expressions, you integrate these expressions you will have half into u, w 

sorry v (No audio from 23:49 to 24:03) of course, you have the time also. 
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So for for example, in the x direction this is the kind of expression you would have or 

equation, so what we are trying to do is bernoulli equation we are representing the force 

velocity potential, substituting this expressions in the Euler’s equation. Euler’s equation 

we have derived and at the same time your also taking care of using the irrotational flow 

conditions. 

So once you do this this is the kind of expression you will get and once you get this, if 

rho is the constant of integration integration of this expression would result in this 

expression. Basically what is Bernoulli’s equation? You integrate Euler’s equation of 

motion and make sure that you are using irrotational flow conditions, that will yield you 

the Bernoulli equation. 



(Refer Slide Time: 25:22) 

 

So, now if u v and all these things are resolvance of the v, then we can simply say call it 

as v that is the velocity head or velocity component so half into v square plus dou phi by 

dou t plus p by rho equal to… 

(Refer Slide Time: 25:37) 

 

In in a in a general form you can write, represent the bernoulli equation in this form, so 

when you consider only steady flow t will disappear, so this will go only for steady flow. 

So, minus g equal to minus if we also have that this acceleration due to gravity and this is 

with respect to elevation the, then you can represent this as g h. So, now you substitute in 



this expression you have the velocity head or the kinetic head, then you have the 

potential head, which is now this 1 and plus the pressure head is that clear. 

So, this is what is called as your Bernoulli equation? Bernoulli equation is kinetic head 

plus potential head plus the pressure head is a constant, so most of applications, what 

will happen if you have a pipeline here. 

(Refer Slide Time: 27:36) 

 

If this is inclined like this, then this will be your head stay it going to take care of the 

potential head, suppose in case you have the velocity at this location as well as the 

pressure head at that location and at this location you have the pressure head or one of 

the either the pressure head or the velocity head. 

Using the equation see total energy is a constant at this location as well as at this location 

the same thing will hold good, so if all these things are available at location one and at 

location two this is not available but, these are available, then you can determine this by 

equating the total energy on both the locations. 

So, in this way this becomes very handy in applying these two for this kind of a 

problems, so naturally we will have a one or two problems in order to again recollect 

whatever, we have studied earlier. 



(Refer Slide Time: 29:33) 

 

So, although there are a number of books available for the fluid mechanics, I have 

referred some of these books, which I found as given very clearly the aspects of 

whatever the topics, whatever I have covered. 

(Refer Slide Time: 29:47) 

 

Now let us look into this problem, this is basically to apply the Euler’s equation of 

motion, the problem is, what is the problem? The rate at which the flow is taking place 

that is the water is flowing flowing the rate at which the water flows through a horizontal 

20 centimeter pipe is increased linearly from 30 to 150 liters per second. 



(Refer Slide Time: 30:28) 

 

And within what time in 4.5 seconds, what your supposed to do? Get pressure gradient, 

what is a pressure gradient that should exist? To produce this kind of an acceleration you 

understood. 

What is the pressure gradient for producing the above acceleration? What is the 

difference what difference in pressure intensity will prevail between, so the pipeline is 

there, so this is the kind of a difference we are having, what is the now pressure 

difference and pressure naturally, there will be a difference in the pressure intensity; so 

the next problem is what is the difference in pressure intensity, that will prevail between 

any two sections 8 meters apart. 

So, all these words are very important, particularly with respect to the position of the 

pipeline, rate at which it is being pumped all these things, because try to recollect the 

definitions of the different types of flows. What is a steady flow? What is the difference 

between steady flow and a uniform flow, etcetera, so when you look at such problems, 

these sentences really matter a lot. 

For example in this problem has anything been said about the pipeline, the pipeline can 

be horizontal or it can be inclined also, or the pipeline can a also be constant diameter or 

varying diameter. And in fact these were kinds of a a examples we took, when we were 

telling about, when we were discussing about the different types of flow. 



So, since the pipe is a constant diameter, since a constant diameter what happens 

constant dia, naturally dou u by dou x will be equal to 0, now since the pipeline is a 

horizontal, that gives you another indication that the body force per unit volume is also 0 

that is in the direction of wave flow in the direction of flow. 

(Refer Slide Time: 34:00) 

 

So, we we started this kind of an equation initially for the x direction, which is nothing 

but, the Euler’s equation of motion (No audio from 33:52 to 34:04), so since it is equal to 

constant diameter, so this will be equal to 0, next is since it is horizontal body force is 

going to be 0 then you are left only with dou u by dou t equal to, so this takes care of this 

gives you the relationship of the acceleration and the pressure gradient along the pipeline 

and that is what you are interested in. 

So, the changes in the velocity from 30 to 150 liters what does that mean you can get 

your delta u, so delta u because the diameter of pipeline is also known to you, so you can 

calculate the area and velocity will be as shown here 150 that is the discharge, that is the 

discharge divided by your pi by 4 into your diameter square. 



(Refer Slide Time: 35:26) 
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So, we are basically trying to get the area, so the velocity at the upper point that is at the 

point where your discharge is more, minus the point at which the discharge is less that is 

thirty 30 liters per second, you have the 1000 to take care of the conversion, so you have 

delta u will work out to 3.81 meter per… 



(Refer Slide Time: 36:18) 

 

But, this acceleration is going to take place within the this within how much within 4.5 

seconds, so from this dou u by dou t is going to be 3.81 divided by 4.5, so dou u by dou t 

is going to be equal to 0.85. 

So, now what we are supposed to calculate is a pressure gradient, so use the same 

expression, so you get the pressure gradient in terms of Newton as minus 847 Newton’s 

plus meter square per meter, the pressure drop here is per meter; but, what is the problem 

asking you is asking you to calculate the pressure drop over a distance of 8 meters and 

that is going to be minus 6.7 7 kilo Newton per meter square, is that clear. 



(Refer Slide Time: 37:29) 

 

So, now this this is a classical problem which helps us understand complication of all 

Euler’s equation of motion, there are several such problems available in books, you may 

just go through them and try to familiarize yourself is very interesting any doubts, no 

doubts. 

(Refer Slide Time: 38:22) 

 

We go on to the next problem here, we are talking about the wind velocity in a cyclone, 

so the problem says the wind velocity in a cyclone may be assumed to follow the free 



vortex law, the free vortex law is look at some standard books for getting this details on 

the vortex law, if the velocity is 20 kmh, 60 60 kilometers from the center of the cyclone. 

(Refer Slide Time: 38:47) 

 

So, this is the center of the cyclone, we have a distance of 60 kilometers that is the 

velocity we have, what reduction in the barometric pressure should occur over a radial 

distance 12 kilometers from this point towards the center; so this is 60 60 kilometers so 

basically, what we are needing 12 kilometers from this point. 

So, this will be your 48 meters from the (( )) of the storm, so what reduction in the 

barometric pressure should occur over a radial distance 12 kilometers from this point 

towards the center of the storm. So, basically you are trying to find out what is the kind 

of reduction in the barometric pressure, is that clear. 



(Refer Slide Time: 40:35) 

`  

So, in so, we have already been told that it is going to follow this law, so now at a radial 

distance let us take let me take there are two radial distance at 60 kilometers per hour, V 

1 is 20, so according to the law you can usually calculate C as 1200, I am not writing the 

units, because anyway it is there on the slide, so velocity at use the same equation for V 

2, so V 2 will be C r by C by r 2, since r is already determined. 

(Refer Slide Time: 40:52) 

 

So, you can get V 2 as 25 is that clear, so what is the velocity at this location, so at this 

location naturally your velocity should be more compared to this location, so it is far 



away from the (( )) of the cyclone. Now, you use from bernoulli equation, we are 

considering the velocity and the pressure head equal to a constant, this is what the 

bernoulli equation states, that is p plus rho into v square equal to constant. 

(Refer Slide Time: 42:05) 

 

When you differentiate with respect to r, because we are interested in finding out the 

pressure variation in the along the radial direction, so when you do that, when you 

integrate this you will, equal to now, we already know that, this is the vortex formula. 

So, when you derive this I mean differentiate this from this you can get d v by d r equal 

to v by r is that clear; so d p by d v r d p by d r, so you use this here, so you are going to 

get rho into v square by r. 

So, this will be, so the pressure gradient at a radial distance of 20 kilometers, where a 

distance of 60 kilometer, where the velocity is 60 20 kilometers, then d p by d r what is 

the pressure gradient use this expression. So, you are you have the velocity use the 

velocity here and the radial distance is also known to you use, so you will get 6.09 

Newton per meter square per kilometer. 



(Refer Slide Time: 43:53) 

 

So similarly, reduction in the barometric pressure, where a distance 12 kilometers that is 

within this distance, so r 1 is already known to you, r 2 is r 2 is 48, r 1 is 60, r 2 is 48, v 1 

is equal to known to you. So, all this values are known to you, then use the bernoulli 

equation, bernoulli’s equation at these two points are applied as shown here, so the 

pressure gradient can be obtained, this is the pressure gradient use the corresponding 

velocities and you will get this is the kind of reduction in the barometric pressure, you 

understood. 

(Refer Slide Time: 44:41) 

 



So, in this equation you see that we have effectively adopted the bernoulli equation in 

order to find out the pressure gradient, we will continue to see some few simple 

problems. Again now concerning the application of bernoulli equation, it is a small very 

simple problem, say diameter is given as 20 centimeters and specific gravity is 0.9, then 

you have discharge rate equal to 120 liters per second. 

(Refer Slide Time: 45:38) 

 

So, at any point, so this is a datum at any point A which is 4 meters above the datum line 

and here the gage pressure is given as, so calculate the total energy at this point in meters 

of oil it is a very simple problem. So, you know the total energy is p by gamma v square 

by 2 g plus z, so p by gamma is nothing but, you have this, this you need to convert it; so 

this will be point specific weight, so specific gravity also has to be taken, so this will 

come to 1.88 meters of oil. 

So, that is the potential head, then you have to calculate here because the Q is given, so 

Q is can be written in terms of a point in terms of meters meter cube per second as it is 

given the, so that will be and then area of cross section can be obtained, because this is 

0.2 meter meters; so you have Q is calculated, Q is converted and a is calculated and so 

velocity can be calculated as q by v Q by A. 

So, the velocity head will be 4 meters per second, so velocity head will be v square 2 g 

by v v square into divided by 2 g, so that will be the, so the total head will be pressure 

head that is 1.88, then plus v square by 2 g v is already known plus you have to make 



sure that you include this datum head, that is 4 4 meters, so you get that is that as 6 .69 

meters per. 

(Refer Slide Time: 48:21) 
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So, this is a very simple problem, so you know next is, this is the next problem, so read 

the problem keep reading the problem and try to understand, what the problem tries to 

ask you a 20 centimeters diameter pipe, so diameter is 25 centimeters or 0.25 meters, 

then what the velocity is 25 meters per second, that is the velocity at any point A at a 

point A measurement of pressure and elevation. 



(Refer Slide Time: 48:44) 

 

(Refer Slide Time: 49:24) 

 

So, pressure is 3.7 kg per centimeter square and head, let me call it as is the pressure at 

some other location that is B, so this is A, so your B is 32.5 meters and your this one is 

3.6 kg per, so for a steady flow find the head loss between A and B; so this is A the 

details are given here and this is B details are given here. 
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So, you use the total energy as per the bernoulli’s equation, so at point A you can 

calculate with this data that will be 37.7 meters of water and with the velocity you can 

calculate the velocity head and the elevation is given, so the total energy will be total 

head will be 1.100 100.60 meters. 

But 0.2  at point B this is p by gamma p by gamma can easily be calculated, so these can 

also can be calculated, then you have this one. So, the B will be equal at B is the total 

energy head will be nine point 96.10, so you see that the head loss will be this minus this 

(Refer Slide Time: 51:00) this I have got which is 4.5 meters, total energy loss. 
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See, all these things are quite important particularly when you are working with the flow 

problem flow related problems, you need to use some of these calculations then, next is a 

conical tube is fixed vertically with it is small with it is small vertically down. So, the 

smaller smaller end is upwards the velocity at the velocity down the tube is 4 meters per 

second 4.2 meters per second at the upper end and at the lower end it is 1.72 per second. 

So, the length of the tube is 2 meters and the pressure head at the upper end is pressure 

head is 2.85 meters, now the last in the head is expressed; so the head loss is expressed 

as 0.3 into v 1 minus v 2 whole square divided by 2 g, so where v 1 and velocity, so this 

will be v 1 and this will be v 2, is that clear. 

So, what is the pressure, so we have all the all the details, so what is the pressure head at 

the lower end, so the pressure head here is given velocity head is given, velocity head at 

this end is given but, there are also given the head loss due to friction; so what is the 

pressure head at this end, so usually the problems will be related like this. 

So, according to the the moment you apply the bernoulli equation for these two ends, so 

this is the left hand end and on the right hand side, you have plus the head loss due to 

whatever head loss it may be due to so many factors is that clear. So, from this what we 

need is from this equation, what we need is P 2 by gamma this is what we need, so we 

simplify this and this is the final expression. 
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So, p 1 by gamma is calculated already given then, z 1 minus z 2 can be calculated that is 

2 meters the difference then v 1 is already given, v 2 is given so substitute in that 

expression so you get p 2 by gamma that is the pressure head at this location as 5.5.  
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Now, we will just try to familiarize ourselves with this application of irrotational 

conditions, than the velocity potential calculations the meaning of velocity potential the 

meaning of stream function, etcetera through I think I should have about two or three 



three or four problems, just three or four problems, so with that we can complete the 

basics of fluid mechanics any of you have any doubts it is all quite straight forward. 

In this problem a three dimensional flow is considered, so the velocity components in 

any of the two directions are known to us, so we need to find out the other one other 

component and the assumption that satisfies the continuity equation. 
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So, u is given and v is also given as, so there is one more problem, so first I will explain 

the first problem, so dou u by dou x you can calculate, dou v by dou y that is calculated, 

so you know that the continuity equation (No audio from 55:55 to 56:06). So, we need to 

know this because this is this is no there is no substitute in this equation, which is the 

continuity equation. 
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And then you will get dou u by dou w by z equal to, so much and integrating both the 

sides you will get the sum where c is the constant of integration, so in the same way you 

need to do the next problem dou u by dou x. 
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I am talking about these two problems here (Refer Slide Time: 56:41), in this case you 

are suppose to find out the velocity in the y direction, so this one is known, then dou w 

by dou z, so look at this there is no term in z, so this will become 0 dou w by dou z and 



then substituting the above, so the two components you are derivatives, we have found 

out then substitute in the integration. 

(Refer Slide Time: 57:10) 

 

And then integrate both the sides you will get the velocity in the y direction, where C C 1 

is the constant of integration, which is going to be function of z and x. 

(Refer Slide Time: 57:40) 

 

So, in the same way here there are two components, which are given to you u and v, so 

that these functions represent condition, I mean irrotational flow and you are supposed to 



get an expression for stream function. So, dou u by dou v dou u by dou x and dou v by 

dou y are obtained using those two expressions. 

(Refer Slide Time: 58:02) 

 

Then you add this two, so that can be expressed as shown here, so that satisfies the 

continuity equation, so it is just checking the satisfying, whether the two flow fields are 

flow components are satisfying the the continuity equation. 

(Refer Slide Time: 58:26) 

 

Then you calculate your further, we can also find out the dou v by dou x dou v by dou x 

and dou u by dou y. 



(Refer Slide Time: 58:33) 

 

So, that is one of the conditions for a irrotational flow, so once you do this you get that 

this is going to be 0, so that means the flow is irrotational, now dou psi by dou x we have 

already calculated the we already know the expression for v. Now you can get dou psi by 

dou x equal to v so you get an expression and similarly, you get an expression for dou psi 

by dou y, which is dou psi by dou y is nothing but, minus u, is that clear. 

So, once you have got this, so from the integrating, so from this equation from this 

equation you get the, so let me write this for you whereas, this will be, so let me call this 

as equation 1 for this problem alone, so easy for you to understand, now integrate this 

one once you integrate this what are you going to get, your going to get psi. 



(Refer Slide Time: 60:17) 

 

So, integrate this and you are going to get the expression for psi, which is this this is 

expression for psi and this is the integrating constant which is going to be a function of y, 

then differentiating equation three, if you differentiate equation three, with respect to y 

then you get dou psi by dou y is equal to this much, you just simply differentiate this but, 

this we have already got here. 

So, you equate equation two and this equation four, so that you get an expression for y f 

y dash, so then you put all these things substitute the numerical, so substitute for f dash 

y. So, you get the expression for psi with a constant of integration numerical constant of 

integration which may also be considered as 0, so this problem explained to you so. 
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So, with this I think we have touched upon, a few sample problems on basic fluid 

mechanics and then we with this background knowledge, I am sure this is the main 

information, which you might be needing apart from that there may be some other 

information also which we will be touching on while dealing with the a hydro dynamics. 

So, with the velocity potential stream function all this parameter all these functions will 

be considered while dealing with the subject on wave mechanics, so any further 

questions on this close. 


